Acute tryptophan depletion induced by a gelatin-based mixture impairs object memory but not affective behavior and spatial learning in the rat.
One manner to study the role of serotonin (5-HT) in behavioral functions is through nutritional manipulation of its precursor tryptophan (TRP). By means of the method of acute TRP depletion, plasma TRP levels can be reduced in a reversible way in both humans and rats. In the present study a TRP-free protein-carbohydrate mixture was used to investigate the behavioral effects of lowering TRP and 5-HT concentrations in adult male rats. These animals were tested in models of anxiety (open field, home cage emergence test), depression (forced swimming test) and cognition (object recognition test and Morris water escape test). The TRP-free protein-carbohydrate mixture substantially reduced the ratio TRP/SigmaLNAA within 2 and 4 h by 75 and 60%, respectively. It was found that 4 h after administration, the treatment did not affect anxiety-related behavior nor did it cause depressive-like behavior. Also, no treatment effect was found on spatial learning performance in a Morris water escape test. On the other hand, performance in an object recognition test was clearly impaired after TRP depletion. Taken together, these data suggest that acute lowered central 5-HT levels are not associated with changes in affective behavior (i.e. anxiety and depression), but do impair object memory in adult rats.